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Agenda 
•  Background about myself and about IU 
•  Some accomplishments in general IT services 
•  Some examples supporting research 
•  Big Red II implementation as an example of community building 
 
•  Some lessons learned after almost two decades of pursuing basically 
one strategy computing 
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1981 
Graduated with BA in biology and mathematics from Wittenberg University (Springfield, OH). Started 
as graduate student at Indiana University in biology. 
1982 Met Marion Krefeldt (in Bremen geboren) 
1984 
Switched from being teaching assistant in biology to assistant consultant with Bloomington Academic 
Computing Services, starting with Lotus 1-2-3 Key Disks. 
1985 Full-time appointment at BACS Information Center (Service Desk). 
1986  Manager, Business Computing Facilities (IU School of Business), finished Ph.D. in Biology 
1991  Manager, Center for Statistical and Mathematical Computing (UCS). 
1995  Manager, University Computing Services Support Center. 
1996-7  Senior Manager, Assistant Director,  Acting Director, Director research and academic computing 
1997 
Michael McRobbie arrived at IU from the supercomputing center at ANU to become IU’s first full VP 
for IT and CIO and reorganized IT organization into University Information Technology Services. 
1997 
US Dept. of Commerce imposes a 4X tariff on purchase of Japanese supercomputers within 
the US. (Stewart convinces his boss that going to Germany is the best way to learn about Japanese 
supercomputers) 
2005 
April Fool’s Day: Promoted to Associate Vice President for Research and Academic Computing and 
COO of Pervasive Technology Labs 
2008  Associate Dean for Research Technologies, Executive Director of Pervasive Technology Institute. 
Key point: I have been around a long time – from when IU was unimportant in IT to when IU 
was sued by Metallica to having the #23 system on the Top500 list. Long enough to see 
technological and cultural change happen at IU, lead some of it, and learn from all of it 
4	  Key Events in my Professional History 
Image	  from	  Na-ons	  Online	  Project	  –	  na-onsonline.org	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IU – Founded in 1820 
 
 Campus 
Academic	  
appointees 
Nonacademic	  
Staﬀ 
Undergrad	  
Students 
Grad.	  &	  Prof.	  
Students 
IUB 2,942 5,379 32,371 9,762 
IUPUI 3,895 4,449 22,271 8,180 
IU	  Northwest 425 243 5,636 548 
IU	  South	  Bend 542 305 7,860 630 
IU	  East 267 159 4,052 134 
IP	  Fort	  Wayne	   N/A	   N/A	   N/A	   N/A	  
IU	  Kokomo 191 138 3,581 138 
IU	  Southeast 498 243 6,203 701 
Totals 	  8,760 10,916 81,974 20,093	  
1,200	  degree	  programs	  
IU	  community:	  121,743	  people	  total	  
1.2	  million	  credit	  hours	  per	  semester	  
Two	  core	  research/educaAon	  campuses,	  six	  regional	  campuses	  
TuiAon	  and	  mandatory	  fees	  per	  year:	  $10,209	  FY	  13/14	  for	  IUB	  Undergrads	  
IU	  Bloomington	  campus	  about	  the	  same	  size	  as	  TU-­‐Darmstadt	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IU goals 
 •  To be a leader, “in absolute terms for uses and applications of IT” (Myles Brand, 16th President of IU, 1996)  
-  In 1996 IT services at IU were so bad people laughed at this goal 
-  Modems were always busy 
-  Research computing was inadequate 
-  Services were not well organized 
•  Two IU IT Strategic Plans 
-  1997 plan – get technology right 
-  2005 plan – serve needs of IU community specific to different roles 
•  To be one of the great public universities of the 21st Century (Michael A. 
McRobbie, 18th President of IU, 2005) 
Some accomplishments in general IT services 
Some foundations 
Networking – now almost completely centralized 
•  Within the university 
•  Outbound from the university 
•  University-level firewalls 
 
Security 
•  Scans 
•  Firewalls 
•  Centralization 
•  …and still we have problems 
 
Identity management – almost entirely centralized 
 
Purchasing – coordinated through Purchasing 
Internet2 and InCommon 
Internet2  
•  started as network organization 
•  Serves hundreds of universities in the US 
•  First production 100 Gbps network backbone in US 
•  Someday there will be no reason to have Internet2 run networks 
InCommon 
•  Meets two needs: 
•  Identity management 
•  Creates reason for Internet2 to continue existing 
•  Based on legal certification of quality of local identity management 
•  Uses XSAML certificates and authentication management 
•  Supports collaboration 
•  E.g. Box 
UITS Knowledge Base 
Star-ng	  in	  1995,	  users	  were	  trained	  to	  consult	  the	  knowledge	  base	  ﬁrst:	  “Do	  you	  
have	  a	  web	  browser?	  Great.	  Go	  to	  hSp://kb.iu.edu.	  Got	  it?	  Great.	  Search	  on	  
<whatever>.	  See	  the	  ques-on	  En-tled	  <something>?	  Great.	  Read	  it,	  follow	  the	  
direc-ons,	  call	  us	  back	  if	  you	  have	  	  any	  more	  problems.	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A New Personal Computing Model: Common Good 
Services 
•  Microsoft SCCM for managing the machines 
•  IUanyWARE – Citrix for application and desktop 
virtualization 
•  Support for smart devices 
•  New model of licensing 
•  Efficiency and effectiveness 
•  A new model for student labs 
•  Public and private cloud storage 
•  Efficient file/print serving 
Slide	  ©	  Sue	  Workman,	  AVP	  Client	  Services	  &	  Support,	  may	  not	  be	  reused	  without	  permission	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Support – Leveraged Support – Then and now 
Then (1998-ish) 
 •  Central IT Organization (UITS) 
–  Phone support, walk in 
–  Web-based knowledgebase 
–  Licensing of commonly used 
software, vendor deals for 
hardware 
Now 
 •  Central IT Organization (UITS) 
–  Phone support, walk in, chat 
–  Web-based knowledgebase 
–  IUanyWARE – SaaS delivery 
of desktops in addition to 
software licenses 
 
Based	  on	  slides	  by	  Brian	  Voss,	  Sue	  Workman,	  Christopher	  Peebles,	  Craig	  Stewart	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•  Local Support Providers 
–  Mostly worked for individual 
departments 
–  Certified as qualified and trained 
by central IT organization 
–  Low effectiveness of groups of 
LSPs 
•  IT Professionals 
–  Fewer and fewer work for 
any organization other than 
the central IT organization 
–  IT Professional groups 
formal, key partners with 
central IT organization 
e-Texts Initiative 
Physical textbooks are part of an economic game in which students are 
generally the losers. 
Agreements so far: Cengage Learning, Elsevier Science & Technology 
Books, Flat World Knowledge, Harvard Business School Publishing, IU 
Press, MacMillan, McGraw Hill, Pearson, SAGE, Wiley, and W.W. Norton. 
Students “lease” access and the cost is included as a course fee, 
Students gain in ease of access, cost, ability to use the text integrated 
with eLearning system. 
Publishers gain since it puts an end to students using the text without 
paying. 
Faculty have more e-publishing options. 
Opt in – Students gain in ease of access, cost, ability to use the text 
integrated with the eLearning system – ~10,000 students in 250 classes, 
spring 2013. 
Analytics capability added through third-party software. 
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Kuali	  FoundaQon	  At	  A	  Glance	  
•  $25M	  organiza-on	  
•  $100M+	  invested	  in	  product	  dev	  
•  8	  soRware	  systems:	  ﬁnancial,	  
HR,	  research,	  etc…	  
•  70+	  member	  ins-tu-ons	  
•  50+	  implementa-ons	  
•  10	  commercial	  aﬃliates	  –	  
Commercially	  available	  support	  
The Kuali Foundation – Community-source business 
function applications 
• More	  than	  70	  educa-on-­‐focused	  organiza-ons	  
collabora-ng	  	  to	  build	  sofware	  that	  solves	  the	  
challenges	  of	  higher-­‐educa-on	  ERP.	  
• Member	  organiza-ons	  invest	  money,	  resources,	  
and	  development	  toward	  eight	  sofware	  products/
services.	  
•  This	  collabora-on	  is	  delivering	  a	  full	  suite	  that	  
meets	  the	  speciﬁc	  needs	  of	  ERP	  for	  higher-­‐
educa-on	  ins-tu-ons.	  
•  Kuali	  sofware	  cannot	  be	  taken	  away,	  closed	  
down,	  or	  discon-nued	  as	  a	  product	  line.	  
•  Product	  des-ny	  is	  in	  the	  hands	  of	  the	  educa-onal	  
community.	  IU	  has	  saved	  $20M	  to	  date	  with	  Kuali.	  
The	  Kuali	  Founda-on	  provides	  an	  
eﬃcient	  way	  to	  pool	  investments	  
and	  achieve	  sustainable	  sofware	  at	  
a	  total	  cost	  of	  ownership	  that	  is	  	  
superior	  to	  all	  other	  opQons.	  
Slide	  courtesy	  of	  Robert	  Lowden,	  AVP	  for	  Enterprise	  Systems,	  and	  staﬀ	  of	  that	  division	  and	  of	  Kuali	  Founda-on	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Some Cloud Services as well! 
A bit about research! 
Early history sets the stage 
And then things really accelerated… 
From not much at all to a mid-sized research computing center 
(computer center is overall ~ 900 staff on 8 campuses – this is the 
research portion) 
We’ve supported some interesting and important research 
and creative activity along the way. 
Early successes: 
Industrial mold filling 
Data-driven computing cluster 
Fetal alcohol spectrum disorder  
Phylogenetics 
More recent: 
Higgs boson 
One-Degree Imager 
Operation Ice Bridge 
Daphnia genome 
Indiana CTSI 
History of science 
Ethnography 
Music composition 
Fine arts 
Performing arts 
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Aiding global environment and Indiana economy 
•  Working with Cummins exploring 
combustion of new biofuels 
•  How are soot particles created 
during and after combustion  
•  Collaborating with Convergent 
Sciences, maker of the popular 
Converge CFD application, and 
Lawrence Livermore National Lab 
hSp://commons.wikimedia.org/wiki/File:Cummins_Diesel_engine_piston_head_45deg_%28cropped%29.jpg	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What is the mission of the Research Technologies Division?  
The mission of the Research Technologies division of UITS is to develop, 
deliver and support advanced technology solutions that improve the 
productivity of and enable new possibilities in research, scholarly endeavors, 
and creative activity at Indiana University and beyond; and to complement this 
with education and technology translation activities to improve the quality of 
life of people in Indiana, the nation, and the world. 
 
We are a mission- and value-driven organization. We are not a 
technology-driven organization.  
 
We identify needs, identify possibilities, and discover new ways to meet those 
needs, realize those possibilities, and create new ones. In so doing, we 
create, deploy, and support technology. We are a technology-driving 
organization. This is true of most of the parts of the computing center at IU.  
 
Roughly 30% of personnel in Research Technologies are funded by external 
agencies 
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It	  wouldn’t	  be	  an	  informa-on	  
technology	  talk	  if	  I	  didn’t	  talk	  
about	  some	  hardware…	  
	  
Bloomington Campus
Data Center
Indianapolis Campus
Informatics and Communications Technology Complex (ICTC)
5 X 1GigE 19 X 10GigE
4 X 10GigE
1 X 10GigE
2 X 10GigE
2 X 10GigE100GigE
IUB Campus 
Network
IUPUI Campus 
Network
1 X 10GigE
4 X 10GigE
10 X 10GigE
4 X 10GigE
4 X 10GigE
2 X 10GigE
4 X 10GigE
2 X 10GigE
1 X 1GigE
IBM HS21 & iDataPlex -
27 TFLOPS
   Quarry
 ATLAS Midwest Tier2
ACT Opteron Cluster
100 TB
Disk
   HPSS
400 TB
Disk Cache IBM 3650 (8)
IBM TS3500
Tape Library
   HPSS
200 TB
Disk Cache
IBM TS3500
Tape LibraryIBM 3650 (8)
HP DL580 (16) 
8TB of RAM
   Mason
   Big Red II
1 PFLOPS 
Cray XE6/XK7
6 TFLOPS
Cray XT5m
11 TFLOPS
IBM iDataPlex
1 TFLOPS
HP DL180
   FutureGrid
18 TFLOPS
Supermicro
DDN SFA12K-20E
336 TB
   RFS
DDN SFA12K-20E
336 TB
   RFS
   FutureGrid
   XSEDE
Brocade
Brocade
1 X 10GigE
Chicago Router
FutureGrid Core Switch
1 X 10GigE
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Building community example: Big Red II Workshops 
Big Red II entered production in Aug 2013 
Three Big Red II focused workshops so far 
•  One pre-launch workshop, a week before the dedication 
•  Two hands-on workshops, one per research campus 
 
Partnered with Cray, Nvidia and experts from national labs 
Customized the workshops based on the campus/target 
audience 
 
A great way to meet users in person, answer questions and get 
feedback 
•  In total, more than 300 people signed up for the three 
workshops 
An Array of Viz Systems 30	  
The	  key	  issue	  here:	  perceived	  value,	  perceived	  ease	  of	  use	  
Some thoughts about industry trends 
Cloud computing is a fad, but more than a fad as well – the energy efficiencies 
are compelling 
 
If there is going to be cloud computing for universities 
•  Who runs it? 
•  Who supports it? 
•  Where are the data? 
In the US there is essentially no data privacy, but: 
•  Data possession matters a lot 
•  For many applications, latency matters a lot 
•  So maybe we run academic clusters and clouds? 
And we need to remember that you can’t implement a system that you can’t 
buy (Seymour Cray vs. the 17 year old boys of the industrialized nations – Cray 
lost…) 
Mistakes we made, things we learned (1) 
Mistakes we should try not to repeat 
•  Some times: too much tactic, not enough strategy (especially at 
times we were ahead of our faculty) 
•  Not saying goodbye quickly enough to staff who did not adhere to 
our goals & principles (NB: US employment laws are different than 
German laws) 
•  Sometimes promising too much first, figuring out how to deliver 
later (=> too much stress). You have to promise somewhat more 
than you know how to deliver or you simply won’t be at the front 
edge of technology. The key is ‘how much depends upon miracles’? 
Things that went wrong that we will repeat as necessary 
•  Pursuing a strategy and having that strategy collapse for external 
reasons 
•  But we try to get good data from the industry and community to 
improve our guesses 
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Mistakes we made, things we learned (2) 
Things the literature tells us 
•  Technology adoption choices are based on perceived value and 
perceived ease of use 
Things we learned 
•  First and second derivatives matter much more than current 
location 
•  Collaborations are important always, especially early on 
•  Support and promote the staff who support the mission strongly 
•  Embrace (the good part of) your history, believe in and build 
organizational capacity.  
•  Build on your unique capabilities to differentiate your organization 
•  Your opportunity to distinguish your organization depends upon 
supporting current & future distinguished faculty and support students 
•  Work and responsibility flow to demonstrated competence 
•  Cloud computing is an important technology trend, and we should 
figure out how to deliver and support cloud services effectively 
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Contentions  
•  Information technology can be an important strategic asset for many 
universities. 
•  In the coming several years, universities are likely to sort themselves 
into categories of those that treat IT as a commodity and those that 
treat IT as a strategic asset. 
•  There are critical areas of research and development that require 
advanced IT, eScience, or cyberinfrastructure, and universities that 
wish to lead in these areas must invest in IT as a strategic asset. 
•  Everything has to work well – not just some areas 
My conclusions:  
•  IU’s IT organization has shown that it can deliver a wide variety 
of excellent services, and in the process enhancinc teaching, 
learning, research, and change the world at least a little bit.  
•  If we can do it, so can you 
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Thanks! 
•  This talk represents the results of decades of work by thousands of staff of 
OVPIT, the groups that report to OVPIT and the predecessors of those 
groups, and the investment of hundreds of millions of dollars of taxpayer 
money from residents of Indiana and the US overall. All of these people 
deserve thanks. 
•  Thanks to the staff of OVPIT and especially PTI and the Research 
Technologies Division of University Information Technology Services. 
•  Thanks especially RT Directors / Senior Leaders (Eric Wernert, Matt Link, 
Therese Miller, Bill Barnett) and Managers (John Samuel, Stephen Simms, 
Mike Boyles, David Hancock, Richard Knepper, Matt Allen, Robert Quick, 
Robert Henschel, Marlon Pierce, Richard LeDuc, Robert Ping, Kristy 
Kallback-Rose, Ganesh Shankar, and Kurt Seiffert and George Turner, 
managers / tech leaders emeriti). 
•  Thanks to colleagues who contributed slides and data: Sue Workman, Rob 
Lowden. Jill Piedmont, Toni Usrey. 
•  Thanks to PTI colleagues: Beth Plale, Andrew Lumsdaine, Thomas Sterling, 
Martin Swany, Geoffrey Fox, Fred Cate, Von Welch. 
•  Thanks specifically to Prof.-Dr. Christian Bischof for the invitation 
•  Thank to you for your attention 
I never mistake the leader for the team 
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Questions? 
